1. Let so = <(a) be a continuous real scalar function of the real variable 0f with continuous and bounded derivative and such that so() = 0O < asp(of) _ alk, k <+ .
1. Let so = <(a) be a continuous real scalar function of the real variable 0f with continuous and bounded derivative and such that so() = 0O < asp(of) _ alk, k <+ .
(1)
Consider the sampled-data control system Q which consists of a linear and time invariant part and the nonlinearity sp = sp(o). Such a system will be represented by the difference equation 
where A is a real n X n matrix, and a and b are real vectors. We shall assume that the matrix A is stable, that is, that eigenvalues yi satisfy (A') -1b are linearly independent), and also that the system (2) is asymptotically stable for all linear (p(ah) = uhm in the class (1). Thus, the system (2) has only one equilibrium point: Xh = XA+l = 0.
2. One wants to derive a sufficient condition for the existence of a Liapunov function of the type v = x'Hx + $fto' po(s)ds H > 0 (4) which proves global asymptotical stability for the system (2) with respect to all the nonlinearities (1) (absolute stability). Thus, we look for a solution of the Lur'e problem26 for (2).
The v-difference of (4) along the solutions of (1) is:
By the mean value theorem, since sp(u) is continuous with continuous and bounded derivative, we have :
ah and taking into account the inequality (6), one obtains:
where r, d, and 4 are defined, respectively, by:
(12) The expression Ar will be negative definite along the solutions of (2) if there exists a real scalar y, a real vector q, and a real matrix H = H' such that AHA -H + rr' + qq' = 0, A'Ha -ab -Ald = -yq, 2i34 + a1--a'Ha = y2 > 0.
k Then the expression (9) becomes: 
then the system (2) is absolutely stable. Proof: Let us show that Av is negative definite along the solutions of (2).
When y + A = 0 or (p(o-) = ku, the inequality (14) becomes
From (6) (2)) if Xh+1 = X that is, on equilibrium points. But the only equilibrium point of (2) is xh+1 = Xh = 0. We show that, owing to the assumptions made on (2), the scalar function (4) is positive definite whatever the sign of ,3. Assume that v is semidefinite and denote by N the set on which v(x) = 0. Then also Av(x) = 0 on N and N is an invariant set of (2), which is possible if and only if N is the point x = 0. 1 Kalman, R. E., SIAM J. Control, 1, 152-192 (1963) .
